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IDEA StatiCa is the solution for the structural 
design of steel connections, concrete D-

regions, and general members.

10,000+ 
desktop
licenses

Software 
results

validated by
universities

Linked to 
20+ FEA/CAD

programs

80+ employees
40+ resellers
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www.ideastatica.com

http://www.ideastatica.com/


IDEA StatiCa Connection

FEA Analysis DesignConnection Model

Any geometry, Any loading Automated FEA model Component based design

Component based finite element modelling (CBFEM) 
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All code-checks for your project
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Stress/strain analysis Buckling analysis Stiffness analysis

Seismic capacity design Design joint resistance Fatigue Horizontal tying

Fire analysis
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Steel Design

Member

• Confidently design and code-check the critical 
members of your projects – girders, beams, 
columns, frames, etc.
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Concrete Design
RCS

• 1D section checks

• Code-based calculation

• All checks for ULS and SLS

• NEW RCS API

Beam

• For straight (2D) or polygonal (3D) beams

• Developed especially for 2D FEA structural analysis

• Single-span or multi-span beams including TDA analysis

Detail

Any geometry and loading for any wall, member, 

and D-region

Strength check Anchorage check Stress limitation check

Crack width check Deflection check
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BIM Links

https://www.ideastatica.com/bim-integrations

Checkbot

• The hub for structural design.

• Direct import, sync and management of connections and members

• 20+ links

https://www.ideastatica.com/bim-integrations
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IDEA Open Model (IOM)
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• Open-source object model to describe FEA or 
BIM models.

• Developed by IDEA StatiCa to interact natively 
with IDEA StatiCa Apps: Checkbot, Connection, 
RCS, Beam, Detail.

• Anyone can create an importer or exporter for 
IOM or use it to transfer BIM or Analysis Data. 
It’s FREE.

• Source code in on our GitHub

• Transferred as XML file. 
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IDEA Open Model (IOM)
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OpenModel 
(Model Layer)

Origin Settings

Materials

Cross-Sections

Nodes

Members (1D/2D)

Loads (Cases/Combos)

Connection Points

ConnectionPoint
(Design Item Layer)

Centre Point

Connected Members

Connection Point

Cuts

Bolts Grids

Welds

IOM Model Definition

OpenModelResult
(FEA Result Layer)

Member Results

Section Results

Reference By Id

(        Results.xml         ) (                                     Model.xml                                       )
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IOM Import

11

Import IOM 
(.xml)

Checkbot allows us to import, and view created Open Model. 

FEA Result Layer

Design Item 
Layer
*Load effects ‘generated’ 
from result layer

Model Layer
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Structural Analysis Format (SAF) Support
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https://www.saf.guide/en/stable/getting-started/who-supports-saf.html

Coming soon!

https://www.saf.guide/en/stable/getting-started/who-supports-saf.html
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IDEA StatiCa Grasshopper Plugin 

• Import of IOM and SAF

• Explicit modelling of members, plates, bolts, 
cuts and welds.

• Create, import, modify IDEA Open Model.
• Custom FEA Conversions

• Geometric conversion:
• IOM <-> Rhino

IDEA Open Model Components IDEA Connection API Components 

• Create, import, modify connection files

• Get and update geometry

• Apply templates

• Get and update connection parameters.

• Get production cost of connections.

• Calculate connections and get results.

• Generate connection reports



1414

IDEA StatiCa Grasshopper Installation
Installation

• Install via the Rhino Package Manager

• Built for Rhino7 

• Can be used with Rhino8 
• (SetDotNetRuntime = NetFramework)

Examples

• Every example is available when installing the 
plugin.

• %AppData%\McNeel\Rhinoceros\packages\7.
0\IDEAStatiCa\Examples.zip

Documentation

• developer.ideastatica.com/docs/extensions/gr
asshopper/

https://developer.ideastatica.com/docs/extensions/grasshopper/grasshopper_overview.html
https://developer.ideastatica.com/docs/extensions/grasshopper/grasshopper_overview.html
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Explicit vs template
Explicit Component Geometry (IOM)

• A powerful geometry engine is required to 
model effectively

• Component positioning or geometry is not 
relative to a single member.

• Differing number of connected elements with 
similar topology

• No primary member

Template application

• Geometry differences can be handled by UI 
input properties or parameters.

• Component positioning relative to member 
co-ordinate systems.

• Same number of members in connection 



Explicit Component Geometry
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SAF > IOM

Use the Convert SAF file to import a SAF file
• Converts the SAF to IOM
• Automatically generates connection points.



Explicit Component Geometry
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Select Connections 

1. Select/dispatch similar connection points 

Create Geometry
1. Before creating geometry, you will likely need to sort 

connected members to enable your
2. Create Rhino geometry using grasshopper.



Explicit Component Geometry
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Create IOM Objects and Add them to the 
Connection Point

1. Automate cuts:
• Cut of members, 
• Member cuts between plates 
• Plane cuts 

Create Connections files



Template Application
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Create Template

1. Create a template from a similar connection 
and save it.

Set Parameters
1. We can set some parameters that we would like to 

change in grasshopper.
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Spatial Connection
“I have basic member geometry and loading 

and need to automate the 
adding of connection components.” 
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150 connections all model automatically by one script = HUGE TIME REDUCTION
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2. Geometry in Rhino

• Import the existing connection 
• Extract member geometry

Spatial connection (1)

1. Conversion

• FEA conversion to IDEA Connection files 
(~150)
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4. Create IOM Operations

• Create IOM plates from Rhino geometry 
• Define cutting logic between plates and 

members

Spatial connection (2)

• Calculate average plane
• Perform BREP Intersections
• Create parametric outline geometry

3. Geometric calculations with Grasshopper
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Spatial connection (3)

• Update the connection point with GH defined 
operations.

• Push back into existing connection.

5. Assign to Connection 6. Updated Connection
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Spatial connection (3)

• Calculate the connection in Grasshopper or 
open in the Connection App.

5. Calculate

25
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Further Resources

Developer Website

• Documentation on Grasshopper and API

• developer.ideastatica.com

Public GitHub

• Discussions / Issues

• github.com/idea-statica/ideastatica-public

Everything else

• www.ideastatica.com

https://developer.ideastatica.com/docs/extensions/grasshopper/grasshopper_overview.html
https://github.com/idea-statica/ideastatica-public


www.ideastatica.com

Thank You

www.ideastatica.com

Nathan Luke
BIM & API Specialist

IDEA StatiCa HQ
linkedin.com/in/nathan-luke

linkedin.com/in/nathan-luke


User workflows

“I have CAD geometry in AutoCAD or Rhino3D and need 
to 

generate complete connection files from scratch.” 
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Tensile connection (POC)
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• Reference geometry into Grasshopper

• Extract data attributes
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Tensile connection (1)
1. Reference CAD (Rhino3D) 2. Create IOM Model Objects

• Create members and ‘added’ members

• Create plates, cuts, bolt grids, contacts and welds

30



Tensile connection (2)

3. Create IOM Model

• Define connection points

• Assign connections to new Open Model

4. Save IOM and Open

• Import IOM into IDEA StatiCa

31
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Tensile connection (3)

5. Perform connection analysis 6. Optimise connection weight
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www.ideastatica.com

Calculate yesterday‘s estimates

www.ideastatica.com
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